D-allose, an all-cis aldo-hexose, suppresses development of salt-induced hypertension in Dahl rats.
D-allose, an all-cis aldo-hexose, is non-caloric and possesses antioxidant properties. We investigated the effects of oral D-allose supplementation on the development of high blood pressure and the oxidative status in two genetically hypertensive animal models: Dahl salt-sensitive hypertensive (DS) rats and spontaneously hypertensive rats. The systolic blood pressure of DS rats fed a 4% salt diet for 4 weeks significantly increased from 122+/-8 to 161+/-5 mmHg as compared with DS rats fed a normal salt diet (138+/-5 mmHg at 4 weeks), whereas concordant supplementation of D-allose, but not D-glucose, with a dose of 2 g/kg daily to salt-loaded DS rats suppressed the development of high blood pressure (135+/-7 mmHg at 4 weeks), accompanied with decreases in superoxide production in the aorta that was determined by the lucigenin chemiluminescence and dihydroethidium staining. The increases of urinary protein secretion of salt-loaded DS rats were prevented by D-allose supplementation (DS rats fed 0.5% salt, 18.2+/-6.3 mg/day; DS rats fed 4% salt alone, 81.8+/-16.5 mg/day; DS rats fed 4% salt+D-allose, 31.3+/-11.8 mg/day; DS rats fed 4% salt+D-glucose, 85.3+/-20.5 mg/day). On the other hand, D-allose supplementation in spontaneously hypertensive rats had no significant effect on the blood pressure or the aortic superoxide production during the early developing stage of hypertension. These results underscore the role of enhanced oxidative stress in the pathogenesis of high blood pressure development in DS rats, and suggest the possibility of D-allose supplementation for prevention of salt-sensitive hypertension.